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PCT/US00/D4484 



Method of Using Focused Pressure Fronts 
in Myocardial Revascularization 



Field of the Invention 

The present invention generally relates to cardiovascular disease. More 
specifically, the invention relates to myocardial revascularization. Those skilled in 
the art will recognize the benefits of applying the present invention to similar fields 
not discussed herein. 

Background of the Invention 

Extra-corporeal shock-wave lithotripsy (lithotripsy) is a medical procedure 
that has traditionally been used to disintegrate renal (kidney) stones. The term, 
lithotripsy is derived from a Greek work which literally means "stone crushing". This 
medical "stone crushing" technique has been demonstrated to be effective on kidney, 
upper ureteral and biliary stones (gallstones) in human patients. The technique is 
noninvasive and eliminates the need for the more conventional stone removal 
procedures, such as open surgery. 

The number and variety of medical methods available to repair the effects of 
cardiovascular disease has increased rapidly over the last several years. More 
particularly, alternatives to open heart surgery and cardiovascular by-pass surgery 
have been extensively investigated, resulting in non-surgical procedures such as 
percutaneous transluminal coronary angioplasty, laser angioplasty, and atherectomy. 
These procedures are primarily directed toward the reduction of stenosis within the 
vasculature of a patient by either expanding the lumen through the use of a balloon, or 
ablating or otherwise removing the material making up the stenosis. 

While these procedures have shown considerable promise, many patients still 
require bypass surgery due to such conditions as the presence of extremely diffuse 
stenotic lesions, the presence of total occlusions and the presence of stenotic lesions in 
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to improve cardiac function. Control of the focus of the lithotriptor may provide the 
ability to create specific patterns of injury to the heart or to provide a diffuse injury 
over a relatively large portion of the heart wall. 

Brief Description of the Drawings 

Figure 1 depicts an electro-hydraulic lithotriptor. 
Figure 2 depicts a diffuse injury pattern. 
Figure 3 depicts an array of injuries. 
Figure 4 depicts a stereotactic lithotriptor. 

Detailed Description of the Invention 

The following detailed description should be read with reference to the 
drawings in which like elements in different drawing are numbered identically. The 
drawings, which are not necessarily to scale, depict selected embodiments and are not 
intended to limit the scope of the invention. 

Examples of constructions, materials, dimensions, and manufacturing 
processes are provided for selected elements. All other elements employ that which is 
known to those skilled in the field of the invention. Those skilled in the art will 
recognize that many of the examples provided have suitable alternatives that may also 
be used. 

Lithotripsy requires a patient to be immersed in a large tank of water. Figure 1 
depicts a patent 10 positioned in tank 15. Tank 15 is filled with water 17. Figure 1 
further depicts a spark gap electrode 20 which generates shock waves 30. Shock 
waves 30 propagate through water 17 until shock waves 30 contact patient 10. The 
shock wave 30 may be directed to any part of the patient's body 10 through careful 
positioning of the patient 10 relative to the electrode 20 and by using a parabolic 
reflector 25 to focus the wave 30. 

In general, the system depicted is an electro-hydraulic spark gap lithotriptor, 
which is commercially available from Domier Medical Systems. Electro-hydraulic 
systems create a diverging pulse or explosion of energy which may be distributed over 
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While the specification describes the preferred designs, materials, methods of 
manufacture and methods of use, those skilled in the art will appreciate the scope and 
spirit of the invention with reference to the appended claims. 
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We claim: 

compnsing: 

focusing Shockwave energy on the heart tissue. 

2. Themethodofclaim I further comprising: 
providing a lithotriptor; and 

on the cardiac tissue. 



3- The method of claim lft,nher comprising: 
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6. The method of claim 2 further comprising: 

providing controls which may time a pulse of Shockwave energy with a 
beat of the heart. 

7. The method of claim 2 further comprising; 

providing a stereotactic lithotripsy system. 

8. The method of claim 1 further comprising: 

providing a drug or gene to the cardiac tissue before, after or during 
focusing of Shockwave energy upon the cardiac tissue. 

9. A method for inducing angiogenesis in a human heart comprising: 

focusing a shock wave on the heart. 

1 0. The method of claim 9 further comprising: 

providing a lithotriptor as a source of the shock wave. 

1 1 . The method of claim 10 further comprising: 

providing at least two lithotriptors aligned such that the shock waves 
produced by the lithotriptors impact the heart from different directions. 

12. The method of claim 9 further comprising: 

controlling the timing of the shock waves to coincide with the beating of the 

heart. 

13. The method of claim 9 further comprising: 

producing a diffuse injury to the heart. 

1 4. The method of claim 9 further comprising: 

producing an array of injured areas on the heart. 

15. The method of claim 9 further comprising: 

introducing a drug or gene into the heart. 
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